Objective: Unsuccessful linkage to care and treatment increases adolescent HIVrelated morbidity and mortality. This study evaluated the effect of a novel adolescent and youth Red Carpet Program (RCP) on the timing and outcomes of linkage to care.
Introduction
The 2014 WHO guidelines on adolescents and HIV recommend HIV testing and counseling (HTC) with linkage to prevention, treatment, and care for all adolescents in the settings of generalized epidemics [1] . As the global community intensifies case finding among adolescents and youth [2] , it becomes evident that there is an unmet need for efficient linkage to care and treatment among these populations [1, [3] [4] [5] . Most HTC and linkage to care and treatment services for adolescents and youth tend to replicate strategies designed for adults and frequently do not take into account the specific barriers faced by adolescents and youth, such as economic, legal, and social dependence; inadequate provider skills in caring for and communicating with adolescents and youth; and requirements for involvement of a guardian [1, 4, 6] . There has been a paucity of data regarding targeted interventions to improve linkage to care among adolescents living with HIV in Sub-Saharan Africa.
Factors that have been shown to negatively affect linkage to and retention in care among adolescents and youth living with HIV include the legal and cultural constraints around the age of consent, lack of adolescent-friendly services within healthcare settings, and individual-level factors [1, [6] [7] [8] [9] . Loss to follow-up during the period between positive HIV testing and linkage to care, delayed initiation of antiretroviral therapy (ART), and poor levels of early retention in care significantly contribute to high HIV-related morbidity and mortality globally among adolescents and youth [8, [10] [11] [12] [13] [14] . Addressing these challenges is particularly important during the initial stage following a new diagnosis of HIV in adolescents and youth, a time when successful initiation into the HIV care cascade may improve long-term outcomes and decrease HIV transmission among these key populations.
The Elizabeth Glaser Pediatric AIDS Foundation (EGPAF), working across 14 countries, reaches more than 500 000 adolescents and youths each year with HTC, prevention of mother-to-child transmission, and HIV care and treatment services. EGPAF has prioritized scaling up adolescent and youth-focused programs in high-burden areas, such as Kenya, where in 2015, 51% of all new HIV infections occurred among youth ages 15-24 years [15] . One of these high-burden areas is Homa Bay County, which in 2015 had an estimated population of 279 862 adolescents and youths and an overall HIV prevalence of 26% [16] , with 2.9% prevalence among adolescents and youth ages 15-24 years (unpublished data, Pamoja project).
Practices based on a 'linkage-to-care officer' who facilitates intra and interfacility referrals have had limited success in linking the adolescents and youth living with HIV to care and treatment in the Homa Bay area, where loss to follow-up after a positive HIV test was identified as a barrier to linkage to care and treatment among adolescents and youth (EGPAF data, unpublished). To address this gap, in 2016, with the support of funding by the grant from the Positive Action for Adolescents Programme by ViiV Healthcare UK Ltd, London, UK, EGPAF implemented the Red Carpet Program (RCP), a concept adapted from a successful linkage-to-care program from an area of high HIV prevalence in Washington, DC, USA (https://doh.dc.gov/service/redcarpet-entry-program) [17, 18] . The goal of Kenya RCP was to develop, implement, and evaluate a comprehensive, fast-track, peer-designed linkage-to-care and early retention program with interlinked facility and community-level components. Populations of focus included female and male adolescents and youth with perinatally and behaviorally (horizontally) acquired HIV within two age subgroups: adolescents 15-19 years of age (attending secondary schools and out of school) and youth 20-21 years of age (attending colleges and out of school). The current study evaluated the effect of the pilot RCP on the timing and outcomes of linkage to care and treatment, as well as early retention on ART, among adolescents and youth newly diagnosed with HIV in Homa Bay County.
Methods
Fast-track peer-navigated services providing linkage to care and treatment were implemented in public healthcare facilities (HCFs) and schools within six subcounties of Homa Bay County, Kenya ( Fig. 1 ).
Study participants were adolescents (15-19 years) and youths (20-21 years) from Homa Bay County who were newly diagnosed with HIV, identified through HCF and community outreach HTC.
Study design was a prepost evaluation of the effect of RCP on the linkage to care and retention on ART. The RCP study protocol was approved by the Kenyatta National Hospital-University of Nairobi Ethical Review Board, Kenya, and Chesapeake Institutional Review Board, USA. The study obtained a waiver of informed consent, as it was no more than minimal risk to participants and the study could not practicably be carried out without a waiver. All adolescents and youth, ages 15-21 years who were newly diagnosed with HIV in six RCP Homa Bay subcounties were eligible for study participation. The participants were stratified into two cohorts based on age: adolescents (15-19 years) and youth (20-21 years).
Data collection: For the preimplementation data, we conducted retrospective medical records review of the adolescents and youth newly diagnosed with HIV during the 6-month period from July 2015 to December 2015, prior to the startup of the RCP in 2016. These data were extracted between August 2016 and October 2016. All of the participants in the study had data available for 3 and 6-month follow-up. When it was not possible to identify records showing enrollment in and/or retention in care, the participants were classified as not being linked to care and/or not being retained in care, as applicable. As part of the preimplementation evaluation, we also conducted an assessment of adolescent-friendly services at 50 HCFs selected for implementing the RCP. For the postimplementation study, we conducted a prospective review of medical records of the adolescents and youth newly diagnosed with HIV who used the RCP, as well as collected RCP program data for the period from July 2016 to December 2016. For this pilot analysis, the prospective linkage-to-care data are available for all participants, whereas 3 and 6-month retention data are limited to those participants who completed 3 and 6 months of follow-up. The demographic data included age and sex. Data quality was assured through regular quality assurance activities, including mentorship on data collection tools. Quality assurance indicators were developed for newly diagnosed adolescents and youth on linkage to care, as well as early retention in care and early retention on ART. Performance review meetings were conducted quarterly at all involved HCFs and at the subcounty and county levels.
Red Carpet Program interventions
Stakeholder involvement included: engaging the Ministry of Health, county and subcounty teams, and other regional partners to review the current data on linkage to care and treatment services with a focus on adolescents and youth, as well as the programmatic data; involving stakeholders in the design of the RCP; engaging the Ministry of Education and school leadership; and convening the stakeholder meeting in partnership with the County Education Office and the School Heads and Managers Association to introduce the adolescent and youth HIV and RCP agendas.
From January 2016 to February 2016, a series of sensitization meetings were held with the county and subcounty health management teams, and key regional partners and stakeholders in health, education, and adolescent and youth support. The county also formed a 12-member Adolescent Technical Working Group, which included two adolescents and youth per subcounty; identified a focal RCP person; and designated subcounty health management team members to lead coordination of RCP activities (Fig. 2 ).
In May 2016, a project sensitization meeting was held with Ministry of Education County Managers, the County Educational Office, school heads, education officers, and school principals from all secondary schools (n ¼ 350) in Homa Bay. As a result, all schools agreed to implement treatment and adherence support services for adolescents and youth living with HIV in secondary boarding schools and improve linkage to HCFs and adolescent health services in Homa Bay. In total, 25 highvolume boarding secondary schools piloted the schoolbased support programs for adolescents and youth living with HIV, which included: counseling on HIVand sexual and reproductive health (SRH); creating a supportive environment to ensure ART adherence; creating health clubs and health education to address anti-HIV stigma; facilitating storage of HIV medications at school when necessary; supporting and providing counselling on disclosure of HIV status; and supporting linkage to HCFs (Fig. 2) . The RCP conducted a 2-day capacitybuilding workshop for 50 adolescent and youth advocates (including, but not limited to, adolescents and youth living with HIV) and guidance and counselling teachers, matrons, and nurses in 25 boarding schools. The training addressed key issues in adolescent and youth HIV support, including the Kenya Education Sector Policy on HIV/ AIDS. VIP express service interventions included: a VIP express card designed by AYPAG was issued to the adolescents and youth who tested positive for HIV; fast-track access to HCFs, peer counseling, and psychosocial support services (PSS) was facilitated; HCFs were made adolescent and youth friendly (adolescent and youth-trained staff, adolescent and youth-targeted posters, and adolescent and youth-targeted clinic areas) to welcome newly identified adolescents and youth and guide them through initial registration and follow-up; flexible hours were set up at HCFs and for peer counseling and PSS (Fig. 2) .
A baseline assessment that aimed to identify challenges in provision of adolescent and youth-friendly HIV services was conducted in 50 RCP-designated HCFs by the RCP team. Among 50 HCFs, only two reported having a daily integrated adolescent clinic. Key findings from the HCF assessments were as follows: 52% of HCFs had designated peer educators to support adolescents and youth, adolescents and youth waited more than 30 min during the first visit at 60% of HCFs, adolescents and youth waited more than 30 min during repeat visits at 50% of HCFs, 26% of HCFs had a designated adolescent service provider, and 88% of HCFs had a waiting time greater than 1 month for the first appointment.
There were no structured linkages between schools and HCFs and no structured curricula on adolescent and youth HIV support. As a result, the RCP identified strategies for implementing adolescent and youthfriendly services (VIP express service, flexible and extended hours, peer educator support, and adolescent and youth trained personnel) at the HCFs. Feedback on the findings was provided to RCP coordinators and HCF staff implementing the project during RCP training, and site-level work plans and monitoring and evaluation tools were developed. Standardized adjustments were made across RCP facilities, including increased flexibility of clinic hours with weekend clinics, universal peer counseling and PSS, establishment of adolescent and youth-friendly waiting and counseling areas, and adolescent and youth peer counseling training. PSS was provided at all 50 sites by the peer educators, clinicians/ nurses, and adherence counselors. Peer counseling was provided by adolescents and youth at all 50 sites; group counseling and individual counseling were available based on specific needs.
For example, Nyagoro Health Center, where linkage to care for adolescents and youth took more than 2 months at preimplementation, adopted a 'one-stop shop' approach for the provision of adolescent and youth HIV services through a reverse referral strategy where the clinician and support team are referred to the client. Nyagoro HCF identified a separate room where peer educators and healthcare workers provide a comprehensive package of services within the same adolescent and youth-friendly space, eliminating the need for adolescents and youth to go to other departments/service points following diagnosis of HIV. This and other similar innovations were shared at the two review meetings on best practices held in Rangwe subcounty and Nyagoro Health Center in 2016.
From June 2016 to December 2016, 50 HCFs implemented the VIP express services, where the VIP express card, through an individual tracking number, triggers the facilitated access to services including initial registration, baseline peer counseling, and the PSS assessment. RCP partnered with the Kenyan nongovernmental organization LVCT Health to provide hotline access for RCP clients. The hotline, called one2one, is toll-free and operates daily, and provides access to RCP, peer counseling, and PSS. The hotline number is included on the VIP express card.
Main outcome measures included: linkage to care, which was defined as a completed first appointment with an HIV care provider following a positive HIV test; and retention on ART, which was defined as being in care with a record of having been dispensed ARTat the time of the evaluation. The study collected the following linkage to care and treatment and early retention data: number of adolescents and youth identified as HIV positive; proportion of newly identified adolescents and youth who were linked to care (completed first appointment) within 1 month, 2 months, 3 months, and more than 3 months after testing; proportion of newly diagnosed adolescents and youth who were initiated on ART; and proportion of newly diagnosed adolescents and youth who were initiated and retained on ART at 3 and 6 months after being diagnosed.
Data analysis consisted of using descriptive statistics to characterize the study cohorts. For the RCP comparative analysis, we used preimplementation data from July 2015 to December 2015 as a baseline and compared it with the postimplementation data from July 2016 to December 2016. The demographic, HIV, and linkage to care, initiation, and retention on ART data were compared using chi-square tests, with significance levels P 0.05.
Results
The preimplementation retrospective data were collected August 2016 to October 2016 on 393 newly identified adolescents and youths for the period July 2015 through December 2015 (Table 1 ). These baseline data were compared with the 559 adolescents and youth newly diagnosed with HIV during pilot RCP implementation during July 2016 to December 2016. Within pre and postimplementation adolescent and youth cohorts, the majority were women in both adolescent and youth age groups. The proportion of adolescent and youth clients who were linked to care increased from 56.5 to 97.3% (P < 0.001) ( Table 1 ). All adolescents and youth linked to care through RCP received peer counseling and PSS (no data available for the preimplementation cohort). For the timing of linkage to care and treatment, there was no difference in the timing of linkage to care and treatment, as most adolescents and youth who were linked to care were linked within 1 month after HIV diagnosis and were initiated on treatment in both pre and postimplementation cohorts (Tables 1 and 2 ). Data on the linkage to and retention in care within 3 months were available for the RCP clients enrolled into the project within first 3 months (N ¼ 432). Data on the retention in care at 6 months were available for the 146 RCP clients linked to care within first month of the RCP. Compared with the preimplementation cohort, retention on ART for the postimplementation cohort increased from 66.0 to 90.0% at 3 months (P < 0.001), and from 54.4 to 98.6% at 6 months (P < 0.001; Table 3 ).
Discussion
We reported data from the pilot innovative peerdesigned, fast-track adolescent and youth program on linkage to care and treatment -the RCP -that was rolled out in an area with high HIV prevalence in Kenya. Implementation of the RCP was associated with improved linkage to care and better early retention on ART among newly identified adolescents and youth living with HIV. The timing of the linkage to care was not significantly affected by RCP implementation. Our prepost design did not have contemporaneous comparison groups, so we cannot rule out background secular trends, although the magnitude of the changes prepost may reflect the benefits of our intervention.
Several important factors may have contributed to the success of our program. At the national level, where an estimated 24% of the population are less than 20-years old, Kenya has placed a strong focus on adolescent populations, creating the national policy on Adolescent Reproductive Health and Development in 2003 and updating it in 2015 [19] . HTC has become a key element of Kenya's HIV response, with a dramatic rise in the number of people tested for HIV in recent years [20] . In late 2015, Kenya began to transition to the universal initiation of ART for people of all ages living with HIV. Although this could have increased our rates of ART initiation, it is less likely to have affected rates of adolescents and youth linkage to care and treatment, considering the significant increase in need for services across all ages and the timeline required to transition the new guidelines into practice. The county Ministry of Health and local stakeholders' support also played a major role in the successful implementation of the RCP. Recent scale-up in the number of regional HTC activities among adolescents and youth has contributed to higher adolescent and youth sensitization among key stakeholders. Most HTC activities, however, have focused on the numbers tested, and there has been a gap in identifying best approaches for linkage to care and treatment among adolescents and youth. The introduction of the RCP provided the much-needed step to facilitate the continuum of HIV services and regional HTC efforts. In both the pre and postimplementation cohorts, the majority of participants were women. Given that adolescent and men are less likely to attend healthcare services, additional community-based approaches are needed to increase the numbers of tested and newly identified male adolescents and youth [21] [22] [23] [24] .
Adolescent and youth staff training and implementation of adolescent and youth-friendly services have been shown to facilitate engagement in care among adolescent and youth populations [5, 11, [25] [26] [27] . Active engagement of peers in the design and delivery of HIV services has also been promoted globally in recent years [1, 26] . Yet, the evidence supporting the beneficial role of peers in the continuum of the HIV services is limited and is sometimes controversial [5, [28] [29] [30] . In the RCP, the involvement of adolescents and youth in the design and delivery of linkage-to-care services established an ongoing dialogue between the local healthcare workers and their adolescent and youth clients. For example, it was through the AYPAG feedback that the higher levels of perception of stigma among horizontally infected adolescents and youth compared to those who acquired HIV perinatally was identified as a significant barrier to linkage to care and was communicated to the healthcare S258 AIDS 2017, Vol 31 (Suppl 3) providers. AYPAG's advocacy role has also laid the foundation for further capacity building among adolescents and youth leaders within Homa Bay County and nationally for stronger collaboration with the educational sector.
Adolescents and youth, particularly those less than 19 years, spend a substantial amount of their daily lives in schools. The role of the educational sector in preventing HIV among adolescents and youth has been highlighted globally; however, the data on the engagement of schools in supporting adolescents and youth living with HIV, particularly those with newly identified HIV, are scarce [31, 32] . In our experience, the educational sector was supportive of moving forward the agenda on adolescents and youth and HIV and was open to the training and collaboration with HCFs. Although multiple cultural, religious, and societal barriers frequently limit the dialogue on SRH and HIV issues within schools, the meaningful involvement of the teachers, school counselors, and school nurses/matrons can create a supportive environment for adolescents and youth living with HIV while facilitating HIV prevention and education among noninfected adolescents and youth [33, 34] .
Among the limitations of the RCP implementation, the timely collection and quality of the patient-level data to effectively inform the project targets and implementation were most challenging. Going forward, we have established weekly adolescents and youth linkage-to-care and treatment data reviews to improve the patient-level data reporting. We did not have a prospective concurrent control group to compare outcome data. The populations captured in the pre and postintervention periods, whereas being similar demographically, may be different with respect to other important confounding factors. Moreover, the preimplementation data included only individuals who had completed 6 months of follow-up, whereas the postimplementation data included all adolescents and youth diagnosed during the period, regardless of whether they had completed 6 months of follow-up. This differential data collection potentially weakens our ability to draw strong conclusions. The current RCP curriculum needs additional modules on postexposure and preexposure prophylaxis, and sex violence and life skills, and needs to be better adapted for nonmedical staff. Finally, while promising, our pilot results must be followed by more detailed patient and virologic outcome data, which are currently being collected.
Our prospective RCP activities include scale-up of the program in Turkana County, involvement of community health workers, facilitated HTC for partners and peers of adolescent and youth clients, further growth of the AYPAG, capacity building for adolescents and youth including PSS groups, and potential expansion of the program. The future activities will also focus on using social media platforms as part of the RCP.
In conclusion, the 2014 Adolescent HIV WHO guidelines cite very low-quality evidence for their HTC recommendations. Our study reports pilot data on the peer-designed fast-track service delivery model aimed at improving the linkage to and engagement in care, including early retention on ART, among adolescents and youth with newly identified HIV. Better integration of healthcare and educational sectors is proposed to optimize retention in care and on treatment among HIV-infected adolescents and youth. Ongoing implementation and outcome data collection will allow us to fully evaluate and further develop this promising approach. When proven sustainable, this approach can be adapted to other HTC models, such as community-based HIV testing and self-testing.
